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THE PRESENCE OF POLIOMYELITIS VIRUS IN
HUMAN CASES AND CARRIERS DURING
THE WINTER*
ROBERT WARD AND ALBERT B. SABIN
The fact that poliomyelitis occurs principally during the sum-
mer and fall months in the north temperate zone is well appreciated
despite the lack of a clear understanding of the reason. Although
the disease has long been recognized on clinical grounds in both
sporadic and epidemic forms during the winter season," 3, 4, 5, 6,8,15
there has always been some question about the correctness of the
diagnosis and few attempts to isolate virus have been recorded.
Although virus appears to have been recovered from 2 fatal cases
in one outbreak,4 the details of its identification are lacking. Should
the existence of winter poliomyelitis be firmly established by the
repeated detection of virus during that season, one could then postu-
late that, although poliomyelitis occurs the year round, its greater
prevalence in summer and fall may be related to a wider dissemina-
tion of virus determined by several factors.7 " 12, 13
Our purpose in this communication is to report the recovery of
poliomyelitis virus in January and February, 1942, from the intesti-
nal discharges of two poliomyelitis patients, one paralytic and the
other non-paralytic, and from those of a healthy sibling of each
patient. The individuals lived on the outskirts of Cincinnati, Ohio,
in localities separated by about 3 miles, and no intercourse existed
between them or their families.
The temperature range in Cincinnati during the months of
December, 1941, and January and February, 1942, is shown in
Fig. 1. The date of onset of illness (January 7) in both patients
coincided with the lowest temperature levels (-2, -7° F.) for Cin-
cinnati duringthe period of study. In the previous month (Decem-
ber), some time during which it is to be expected that the infection
was acquired, there were several warm days; the mean daily tem-
* From the Children's Hospital Research Foundation and the Department of
Pediatrics, University of Cincinnati College of Medicine, Cincinnati. Aided by a
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perature, however, was recorded at 40 degrees or below for 19 days,
never rose above 56, and was freezing or below on 8 days, 3 of
which occurred consecutively 11 days before the onset of polio-
myelitis. Thus it seems justifiable to characterize our cases as
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examples of "winter" poliomyelitis in keeping with the arbitrary
definition of a winter outbreak: ". . . two or more connected cases
must occur after the temperature has remained below freezing for
24 hours," by Leake, Bolten, and Smith.4
The pertinent clinical data concerning the patients and their
respective families follow:
Clinical history of the J. family: The J. family consisted of Mr. and Mrs. J.
and their two sons, Edward and Robert. Robert had had a "head cold"POLIOMYELITIS VIRUS IN CASES AND CARRIERS
in December. On January 7, Mrs. J. experienced pain in her abdomen,
arms, and legs, lasting for about 2 days. Mr. J. had been entirely well.
Edward, aged 10 years, had been complaining of lassitude and headaches for
10 days pnor to the onset of acute symptoms. On January 7, 1942, he
vomited; January 8, he complained of abdominal pain and exhibited diarrhea
and fever. January 11: his temperature was 101.40 F. He complained of
stiff neck and developed tremor of the right arm. January 12: he was
brought to the Children's Hospital where his temperature was 100.20 F.
Although not acutely ill, he exhibited a slight tremor of the extremities but
no weakness and no abnormal reflexes. Despite the absence of stiff neck and
back, the cerebrospinal fluid (CSF) contained 50 mononuclear cells per cubic
millimeter, protein 33 milligrams, and sugar 71 milligrams, per 100 cubic
centimeters of CSF. Culture was sterile. While in the hospital the patient
was afebrile and there were no further developments. On January 16 a
thorough neurological examination revealed no abnormality other than a very
questionable Kernig's sign. He was discharged from the hospital on January
20 to complete an uneventful convalescence at home.
Isolation of virus from the J. family
Methods: The procedures used in preparing the enema returns
or stool and in inoculating monkeys were essentially the same as
those employed in a previous study.11 Briefly, after the fecal speci-
mens were suspended in water and centrifuged, the untreated sedi-
ment was given intranasally and the etherized supernatant fluid,
intra-abdominally. Sewage (Table 1) from an adjoining block was
prepared for inoculation according to the principles employed bv
Gard.2 Rhesus monkeys were used and kept isolated in individual
cages. The criteria for positive isolation of virus were the same
as have been described previously.10
Poliomyelitis virus was isolated from a pool of Edward's intesti-
nal discharges (enema and stool) passed on January 14, 16, and 17
(Table 1), but not from specimens obtained at 6 weeks and 3
months, respectively, after the onset. On February 3 virus was
also recovered from the stool of the patient's brother Robert, who,
except for a brief head cold in December, had been entirely well.
The monkey inoculated with Robert J.'s March 11 specimen (Table
1) remained well for 5 weeks. Although the histological examina-
tion of 6 levels of the spinal cord, and 1 each of medulla and
anterior perforated substance was negative, 1 olfactory bulb showed
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definite lesions of poliomyelitis. Robert J.'s specimen of April 3
was entirely negative. Neither Mr. nor Mrs. J. were shown to be
carriers of virus on the basis of 1 negative stool each, passed on
February 3*
In searching for possible sources of infectioti the house was
found to be clean and well-kept. No flies were seen nor had they
been noticed in any numbers for several months. The toilets with
running water were in good order. The garbage was kept outside
in well-covered metal containers. However, about 100 yards from
the house in a wood where the two boys played, there was an open
ditch through which sewage flowed from an adjoining block of
newly constructed homes. Human feces were plentiful. Despite
this suggestive lead, tests for virus in two samples of sewage proved
negative.
Clinical history of the S. family: The S. family was composed of Mr. and
Mrs. S., Richard, Anna Lou, George, and Mary Sym., a maid. The family
occupied a small frame bungalow consisting of a living room, kitchen, and
2 bedrooms. The maid slept in one bedroom, while the S members of the
family were squeezed into the other. One toilet, apparently clean and in
good repair, emptied close by the house into a septic tank tightly covered by
a concrete slab. Despite careful questioning no history of illness in members
of this household other than the patient could be elicited.
The patient, Richard, was an 8-year-old boy who on January 6, 1942,
seemed to be in good health but fell off his bicycle, suffering no apparent
injury thereby. The next day he complained of headache in the morning,
nausea, anorexia, and fever that night. On January 8, he was out of bed
but the headache persisted. He felt better on January 9; the headache was
gone but he felt stiff and "sore" between the shoulders. He exhibited weak-
ness of the right shoulder and was unable to bring a spoon to his mouth.
On January 10, he limped on his right leg. From then until January 13,
when he was admitted to the hospital, there was no change. Examination
showed his temperature to be normal. His back was markedly stiff, his
neck slightly so. His right upper arm was weak, the triceps reflex being
absent on that side. He had partial paralysis of most muscles of the right
leg. The right knee-jerk was diminished, the right Achilles tendon reflex
was absent. CSF contained 53 mononuclear cells per cubic millimeter and
Pandy's test was positive. Gradual return of muscle power took place during
the next six months.
*The monkey injected with Mrs. J.'s stool died on the 14th day of a cause
other than poliomyelitis, thus rendering the test incomplete.
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Isolation of virus from the S. family
Poliomyelitis virus was recovered from Richard's intestinal con-
tents passed on January 16 (Table 2), from a pool of contents elimi-
nated on February 5, 6, and 7, but not from specimens obtained in
March, 2 months, and in April, 3 months after onset. On Febru-
ary 7, virus was isolated from the stool of the patient's younger
sister, Anna Lou. Attempts to recover virus from her specimens
obtained on March 14 and April 7 gave negative results. No virus
was isolated from the four remaining members of the household,
although but single specimens obtained about 3 weeks after onset
of the patient's illness were tested in each instance.
Tests for virus in additional cases: Four cases diagnosed polio-
myelitis in addition to those described above were admitted to the
hospital from January to March, 1942. Two were pa;ralytic; two,
non-paralytic. Tests for virus in their dejecta were negative.
During the same period an illness which was characterized by vom-
iting, diarrhea, abdominal pain, and fever, prevailed among children
in the Cincinnati area. Tests for virus in the feces of three such
cases were negative.
Discussion
The isolation of virus from two patients with poliomyelitis and
from their apparently healthy siblings in the middle of winter estab-
lishes the occurrence of the disease at that season. This finding has
been confirmed by the recovery of virus in February, 1942, from the
stool of a paralytic case in Bridgeport, Conn."4 These observations
lend support to the impression that the transmission of poliomyelitis
may be accomplished in several different ways. Since there is
evidence that the portal of entry by the virus may be the ali-
mentary tract10 and the chief mode of elimination appears to be by
way of the stools,'1 the parallel may be drawn justifiably in regard
to seasonal incidence with enteric infections such as typhoid fever
and dysentery. The latter exist throughout the vear but their great-
est incidence is during the warm months and transmission may be
accomplished by any of various means in which the causative agents
are transferred from infected human excreta to the alimentary tract
of a susceptible host. The fact that a healthy sibling of each patient
was passing virus, in one case 4 weeks, in the other 9 weeks, after
their brothers' illnesses suggested that these siblings might have been
the carriers which served as sources of infection. However, since
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virus disappeared from the discharges of 1 patient and sibling (Anna
Lou S.) simultaneously and from those of Robert J. one or, perhaps,
two months after his brother, it may seem more likely that each
patient acquired infection simultaneously from the same source as
his sibling, although a definite statement is obviously impossible.
The results of our investigation suggest a possible explanation
for the wintering over of poliomyelitis virus. This statement car-
ries no implication that a search for extra-human reservoirs of virus
is unworthy, for the opposite is true, but that in the light of our
present knowledge, the presence of human poliomyelitis in the
winter season supplies at least one answer as to the whereabouts of
virus during the inter-epidemic period.
It also raises the question as to how often poliomyelitis virus may
be the basis for such illnesses diagnosed as "aseptic meningitis" or
"benign lymphocytic choriomeningitis" without evidence of infection
by lymphocytic choriomeningitis virus. It would seem that a sys-
tematic search for poliomyelitis virus is indicated in this group and
perhaps in other obscure clinical syndromes encountered at this
season by the neurologist and the pediatrician.
Summary and conclusions
Poliomyelitis virus has been isolated during a cold winter from
the intestinal contents of two patients with poliomyelitis, one para-
lytic, the other non-paralytic, and from a healthy sibling of each
case. The existence of winter poliomyelitis, suspected on clinical
grounds, is confirmed. The epidemiological implications which
suggest themselves are: (1) Poliomyelitis may occur through-
out the year, but its greater incidence during the summer and fall
months may be related to opportunities for wider dissemination of
virus. (2) It would seem possible that poliomyelitis, like typhoid
fever and dysentery, may be transmitted by any of the several
methods whereby infective particles derived from human excrement
find their way to the susceptible human host. (3) At present the
patient and the healthy carrier may constitute reservoirs of virus
during inter-epidemic months.
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